The second part of the paper will present the results of the detailed study of three tephra layers found in each of the two cores. This does not mean that these are the only three layers found in each core but that these are the only three that have been sampled to date. The three layers are believed to be equivalent to the Settlement Layer in Iceland, the Saksunarvatn ash, and the deep marine Z2 ash layer. The Saksunarvatn and Z2 equivalents are visible to the naked eye, whereas the Settlement Layer was not. All three tephra have an Icelandic source, but we have found tephra from other volcanic regions of the northern hemisphere [e.g., Palais et al., 1992] . We also will discuss the implications of finding these three layers both in relation to eruptive processes and in terms of their importance as a stratigraphic marker for correlation among records in the North Atlantic region.
Methodology
The glaciochemical record of the GISP2 core was developed by continuous sampling over the entire length to develop a time series of major ions including SO42- [Mayewski et al., [Buck et al., 1992] . The deposition of volcanically derived SO42-is noted by the presence of large SO42-spikes much above background levels. The coincidence of these spikes with the timing of known explosive volcanic eruptions supports this concept. We previously presented the first 9000 years of the volcanic record in the GISP2 core by using the residuals over a robust spline smoothing of the raw SO42-data and a discriminant analysis of the complete chemistry suite [Zielinski et al., 1994] . At 9000 years ago, baseline levels for SO42-changed. During the glacial the added input from continental salts (e.g., CaSO4) makes a direct detection of volcanic SO42-by the presence of large SO42-spikes much harder. To alleviate this problem, we used an empirical orthogonal function (EOF, i.e., a type of discriminant analysis [Mayewski et al., 1994] ) to identify peaks due to the deposition of volcanic aerosols. A good correlation between the volcanic record developed by the EOF analysis and that produced in our initial work for the last 9000 years supported the EOF time series for the 110,000-year record. Specific details on how the EOF was used in developing the volcanic record are presented by Zielinski et al. [1996a] .
this issue]. Concentrations of individual ions were determined with an ion chromatograph
Sampling for the glaciochemical record was at a biyearly resolution through the Holocene (-,•11,700 years ago). Sampling resolution then decreased to 3-5 years Foremost is the large number of signals that occur between 6000 and 17,000 years ago and especially between 7000 and 13,000 years ago (Figure 1 ism occurs from around 27,000 to about 36,000 years ago (Figure 1) . Although this is a longer period of increased volcanism than occurs during deglaciation, the number of events per millennium is generally lower than that during and immediately after deglaciation once the adjustment is made for sampling resolution (Figure 2a) . The period 27,000-36,000 years ago is characterized by increasing Ca 2+ concentrations leading to the last glacial maximum (Figure 1 An aspect of the record that is not so clear is why a large volcanic signal or group of signals occurs during some of the interstadial/stadial transitions but not during others (Figures i and 2) . Three large volcanic signals that may be related to known eruptions (Figure 1 
Tephrochronology
The three tephra sections found in both the GISP2 and GRIP cores provide absolute tie points between them at approximately 1100, 10,300, and 52,000 years ago. We have already found more recent absolute time Iceland region related to rapid isostatic adjustments at the close of the ,-,10,000-year glacial period that ended about 53,200 years ago and the small stadial event beginning around 52,600 years ago.
4.3.2. Z2 layer tephra and implications. We identified two distinctly different tephra populations in the 5-cm-thick visible layer in the GISP2 core (Figure 10) . The most abundant population is rhyolitic (glass A, Table 2 In conclusion, this paper provides several illustrative examples of how ice cores are used in paleovolcanic and paleoclimatic research. The limitations in the use of volcanic records produced from single ice cores must be acknowledged; however, the ability to match the volcanic records developed from two (as herein) or more cores increases the confidence one has in their reliability. The greatest advantages of these records are their length (110,000 years in these cases), high resolution (subannual to annual to decadal), and preservation of both the aerosol and silicate (tephra) components of past eruptions. Thus, ice cores provide the most comprehensive means available to reconstruct chronologies of past volcanism, to evaluate the volcanism-climate system including both the climatic impact of volcanism and the possible impact that the effects of changing climatic conditions have on volcanism, and to definitively correlate proxy records developed from ice cores with those developed from marine sediment cores and terrestrial records containing the same tephra layers.
